The reaction of hydroxyl radicals (OH and OD) generated by infrared multiphoton dissociation of different isotopomers of methanol were studied in the presence of variable amounts of Ar buffer gas. The disappearance of the OH, or OD, radicals in the presence of the parent methanol was followed by laser induced fluorescence at 310 nm. Comparison of the rate constants obtained from these experiments reveal good agreement with observed isotope effects observed by other authors but suggest that the reactions occurs at higher temperatures than the macroscopic bulk temperature of the sample.
The increasing appeal of alternative fuels has been responsible for a lively interest in the elucidation of the gas phase oxidation of alcohols. -3 One of the key steps in the mechanism involves the hydrogen atom abstraction promoted by the attack of a hydroxyl radical on these substrates. Because such elementary reactions are deemed to play a significant role in combustion and atmospheric chemistry, the literature has witnessed a variety of experimental techniques applied to the kinetic characterization of OH reactions in the gas phase. 4 Pulsed infrared lasers have been used to generate transient species by multiphoton dissociation (MPD) processes and their application to combustion related reactions has been demonstrated in a few cases. [5] [6] [7] Our own laboratory has explored the combination of pulsed CO2 lasers and time resolved emission techniques to mimic combustion processes in alcohols. Our work has shown that electronically excited OH radicals, generated by multiphoton excitation (MPE) of methanol and ethanol 54 J.M. RIVEROS et al.
(1 to 10 Torr pressure range), react with simple substrates under these condition typically with rate constants slower than the radiative lifetime. 4 This paper reports an investigation of the reactions of electronically ground state The lasers in our experiments were used in the coaxial arrangement shown in Figure 1 . The excimer laser was triggered by a homemade variable pulse delay generator with a 20 ns jitter. An iris 0.2 cm in diameter was used to collimate the beam of the excimer.
Florescence was collected at right angles to the laser beams through a monochromator set at 309.8 nm with the slits narrowed to a bandwidth of 0.3 nm.
This was necessary to reduce the effect of scattered light from the probe laser. This bandwidth allows for detection of the OH fluorescence from the P(4) and Q2 (8) rotational transitions of the 0-0 band, while for the OD radical it samples a larger number of rotational transitions corresponding to the Pl(9), P2(7), Q2 (14) , QI(16), R2 (27) and R (28) . The observed OD fluorescence was much stronger than that of OH in our experiment.
The fluorescence selected by the monochromator was detected by a Hamamatsu photomultiplier (Model 106) operated at 800 V. Since the half times for OH and OD decay are much faster than 100/s, the disappearance of the OH radicals must be primarily related to chemical reactions.
The possibility that our kinetic curves for the disappearance of the OH and OD radicals also contain contributions from rotational relaxation needs to be considered carefully since our experimental setup samples only a small fraction (and a different one) of the rovibronic transitions of OH and OD. The early work of Guillory 27 reveals that the rotational level populations achieve steady state at approximately 2 ts after onset at methanol pressures of 90 mTorr. Since our experiments are carried out typically at 50 to 500 times larger total pressures, rotational relaxation by R-T energy transfer with the bath molecules must achieve steady state at times considerably shorter than our initial time for data collection (2.5/s). Additional rotational relaxation at longer times associated with complete thermalization of the system is discussed below in conjunction with temperature effects.
Experiments carried out at different partial pressure of methanol, but at constant total pressure (by addition of Ar), yield pseudo first order rate constants that scale with the methanol pressure. Typical results are shown in Figures 3 and 4 in the MPD of methanol) must also be considered as minimal since methanol depletion, even in a completely static system, can be estimated to be less than 7% by comparison with the original data of Guillory. 27 Furthermore, rate constants for the reactions of OH with these substrates are considerably smaller than that of the OH/methanol reaction. 4 The revised rate constant for the OH]C2H 4 is particularly noteworthy since it is considerably lower than the previous reported values. 32 Bimolecular rate constants, koH, can be obtained from slope of our graphs as shown in Table by the available data for the OH/methanol reaction reveals that rate constants calculated in Table are 
